Transient Free Convection Flow with Constant Suction by Rao, V V Ramana
Indian J .P h y^ . 44, 372-373, (1970)
Transient free convection flow with constant suction
B y  V. V. R a m a n a  R ao
Deparlrmnt of Engineering Mathematics, Andhra University, Waltair 
{Received \\August 3970)
The problem of transient free convection flow near a vertical flat plate with 
constant suction applied perpendicular to the plate is analysed. The transient is 
induced by a stop change in the wall temperature. The solutions for the tem­
perature and the velocity have been obtained by using Laplace transforms. The 
skin friction at the wall has been evaluated for various tmes for different values of 
the suction on whicli the solution is seen to depend A steady fall in the skin- 
friction with increasing suction is noted.
The basic equations which describe the unsteady free convection flow of a 
viscous incompressible fluid past an infinite flat plate with constant suction in 
non-dimensional form as shown by Lai (1969) are
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where the Prandtl number o' is taken as unity.
Appropriate boundary and initial conditions on the velocity and temperature
t) -  T{y, 0 =  0, f <  0 2/ >
u{oo, i) =  T(oo, t) =  0, t > 0  
tt(0, t) =  0, t >  0
W ,  < >  0
”  }  
}
... (1.3)
(1.4)
Using Laplace transforms with respect to the time variant t and solving the 
resultant ordinary differential equations and inverting we obtain in terms of
’ ’ - 1
“ (2-v/l ' 2
e r f o (H ^ +
where Vq — —^{fi being positive) since Vq corresponds to suction.
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The non-dimensional skin-friction is given by
V  =  ^ - e r f o ( ^ - ) .  ... (1.7)
The calculated values of Tq' for several values of p  and increasing t  are given 
in the table.
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Table 1. Values of r^jT^
A' 0.04 0.09 0.2f.
0 0 0.11284 0.16926 0.28210
1 0 0.11240 0 1C8U0 0.27633
2 0 0 11136 0.16432 0.20025
From the table it is evident that for a fixed time t , the akin friction T q de­
creases with increasing suction.
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